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SUMMARY, CONCLUSION AND RECOMMENDATIONS.
The central  theme of this thesis was the cont inuing organ shortage. Several
factors have been held responsible for this shortage, including refusal of
permission for organ donat ion by the next-of-kin,  insuff ic ient recognit ion of
potent ial  organ donors by the medical  staff ,  and -unjust i f ied- discard of donors
by transplant teams ei ther due to logist ic reasons or because of medical  rea-
sons. Apart from the logistic reasons, we have explored these different causes
for organ shortage. With respect to the problem of medical  discard we have
focused on the l iver,  because transplantat ion of a viable l iver graft  is an impor-
tant prereguisi te for pat ient survival  due to the lack of extracorporeal l iver
support .  In this chapter we wi l l  summarize and discuss the f indings of the
studies in the previous chapters. Final ly,  recommendations for the future are
given.
In chapter 2, the problem of refusal of permission by the next-of-kin was
addressed. Interviewing people confronted with the request for organ donat ion
in the (recent) past,  al lowed to get insight in their  feel ings and motivat ions to
decide as they did. ïhe study showed that the quest ion for organ donat ion to
the family always comes unexpectedly, since their hopes are aimed at the
survival  of  their  beloved. The ant ic ipat ion of organ donat ion appeared to stand
very much at r ight-angles to their  feel ings. This made the quest ion very del icate.
Another problem encountered was that the family should decide on a problem
of which they cannot oversee the consequences. Such a si tuat ion can easi ly
lead to (communicat ion) problems. Some recommendations to 'smoothen' the
donat ion request were given: Famil ies should be addressed in a clear and
empathic way avoiding unreal ist ic hopes. This not only demands professional
and social  ski l ls f rom the requester,  but the family should also be given t ime to
come to terms with the bad news.
Chapter 3 concentrated on the problem of recognit ion of potent ial  organ donors
by the medical  and nursing staff .  This problem has gained a lot  of  interest
lately,  and i t  is considered as one of the most important factors hampering
Íurther progression of organ transplantat ion. ln our study (only) 2 braindead
donors were missed in a period of 4 years. This underscores that lack of recog-
ni t ion of potent ial  (braindead) donors may not be as important as suggested in
other studies, However,  improvement appears to be possible in recognizing non-
heart  beat ing donors, s ince 13 of such potent ial  donors were missed in the 4
years studied. The study had a few drawbacks, however.  l t  concentrated on
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t rauma v ic t ims only,  and i t  was per formed in a large t rauma center  annex
transplantat ion center  wi th a t ransplant  coordinator  in  the v ic in i ty .  Thus,
thresholds to cal l  the t ransplant  coordinator  were low,  The study is  probably
only representat ive for  large regional  hospi ta ls  in  The Nether lands,  but  i t  does
not  reveal  the s i tuat ion in  smal ler  hospi ta ls  wi th l imi ted t rauma fac i l i t ies and no
inter face wi th t ransplantat ion medic ine.  Preferably,  the study should be repea-
ted in  a prospect ive way in a large number of  hospi ta ls  of  d i f ferent  s izes and
wi th d i Í ferent  specia l i t ies avai lable.
Ef for ts  to decrease the organ shor tage should not  only  be d i rected at  reducing
the number of  refusals by the next-of -k in and improving support  f rom hospi ta ls
and hospi ta l  personnel ,  but  a lso at  def in ing appropr iate organ-speci f ic  se lect ion
cr i ter ia  for  organs.  Val idated select ion cr i ter ia  might  prevent  the unjust  d iscard
of  su i table organs but  a lso prevent  the t ransplantat ion of  non- funct ioning
organs.  In  the next  chapteÍs,  our  focus shi Í ted towards select ion cr i ter ia  for
l iver  donors.  In  our  in t roductory chapter  we ment ioned that  a lmost  one in three
l ivers of fered were not  se lected for  t ransplantat ion because of  medical  reasons.
Chapter  4 gave an overv iew of  the Íactors involved in the select ion process of  a
donor l iver  at  the moment a donor was of fered.  We made c lear  that  se lect ion oÍ
a sui table l iver  is  a compl icated process.  Many donor factors should be taken
into account :  bacter ia l  and v i ra l  s tatus,  age,  length of  hospi ta l izat ion,  hypotensi -
on,  s teathosis ,  laboratory data.  In  fact ,  in  the chapter  a p lea for  a hol is t ic  appro-
ach  o f  t he  dono r  i s  o rov ided :  t he  dono r  shou ld  be  seen  as  a  who le .  V i ra l  and
bacter ia l  s tatus p lay a ro le as important  as the age of  the donor or  laboratory
tests,  However,  few of  the factors ment ioned are absolute contra- indicat ions for
l iver  donat ion.  The condi t ion of  the rec io ient  needs to be considered too:  the
doctor  has to weigh whether  a fur ther  postponement is  s t i l l  possib le or  whether
t ransp lan ta t i on  shou ld  no  l onge r  be  de layed .
Chapter  5 compared the donor cr i ter ia  f rom a group of  fa i led graf ts  wi th those
of  a group of  successfu l  graf ts .  Remarkably,  a s igni f icant  d i f ference was found
between groups for  the length of  t ime the donor s tayed in hospi ta l  beÍore
explantat ion:  donors of  l ivers that  d id not  funct ion af ter  graf t ing,  were hospi ta l i -
zed Íor  a longer per iod of  t ime than donors of  a successfu l  graf t .  From a
methodological  point  of  v iew i t  may be argued that  the design of  the study was
not  appropr iate:  compar ing a s ingle center  successfu l  group wi th a mul t i -center
group of  Ía i led l iver  graf ts .  ldeal ly ,  a  mul t i -center  s tudy wi th a matched pai rs
design should have been per formed.  However,  wi th in the pract ica l  constra ints
oÍ  the study the method is  acceptable.  Moreover,  our  f ind ings converge wi th
f indings publ ished by other  groups ( for  references see chapter  4) .
In  chapter  6,  we used regression analyses to see which donor parameters in Í lu-
enced f ina l  t ransplant  outcome. Resul ts  ind icated that  in  the t ime Eurocol l ins
was used as preservat ion solut ion,  the pH of  the donor has been of  importance.
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However.  th is  ef fect  d isappeared af ter  the in t roduct ion of  UW-solut ion as
preservat ion solut ion.  Length of  hospi ta l  s tay of  the donor a lso d i f fered s igni f i -
cant ly  between successfu l  and less successfu l  graÍ ts  too,  s imi lar  to  the resul ts
in chapter  5.  However,  th is  parameter  d id not  s igni f icant ly  ef fect  f ina l  t ransplant
outcome in the regression analys is .  No other  donor parameters wi th a s igni f i -
cant  ef fect  on t ransplant  outcome were ident i f ied.
The impact  of  the in t roduct ion of  UW-solut ion on c l in ica l  l iver  t ransolantat ion
was a lso studied in  chapter  7.  This chapter  deal t  wi th ear ly  postper fus ion l iver
damage and l iver  funct ion.  The int roduct ion of  UW solut ion caused s igni f icant ly
less cel l  damage and equal  immediate postoperat ive funct ion,  despi te s igni f i -
cant ly  longer preservat ion t imes.  These resul ts  ind icate that  the pro longed
preservat ion t ime made possib le by UW does not  have a detr imenta l  ef fect  on
l iver  funct ion af ter  t ransolantat ion.
The resul ts  of  chapters 6 and 7 indicate profound changes in the qual i ty  of  l iver
preservat ion wi th the in t roduct ion of  UW solut ion.  Both studies orove the
super ior i ty  of  UW-solut ion over  Eurocol l ins for  l iver  preservat ion.  Because of  the
longe r  p rese rva t i on  made  poss ib le  w i t h  UW-so lu t i on ,  l i ve r  t r ansp lan ta t i on
changed  f rom an  emergency  p rocedu re  i n to  a  sem i -e lec t i ve  ope ra t i on .  The
int roduct ion of  UW-solut ion appears to have had ef fects on donor select ion as
wel l .  The resul ts  oÍ  both studies imply that  in  ( ret rospect ive)  s tudies analyz ing
the re lat ion between donor parameters and t ransplant  outcome i t  is  necessary
to make a d is t inct ion between EC-preserved and UW-preserved l ivers;  analyz ing
EC- and UW-preserved l ivers together  in  one group would mean the in t roduct ion
o f  a  b ias .  I n  add i t i on ,  t he  f i nd ings  may  i nd i ca te  t ha t ,  because  o f  t he  new
improved preservat ion solut ion,  the condi t ion of  the l iver  has become less
important .  This  resul t  would have a possib le impact  on select ion cr i ter ia  for  l iver
dono rs ,  i . e . ,  l ess  s t r i ngen t  c r i t e r i a .
l n  chap te r  8 ,  t he  sea rch  fo r  re levan t  dono r  pa rame te rs  was ' f i ne - tuned ' .  I n  o rde r
to exclude the in f luence of  the qual i ty  of  the preservat ion and of  the condi t ion
of  the rec ip ient  on t ransplant  outcome, a matching procedure was int roduced.
Again,  the resul ts  showed that  current ly  appl ied select ion cr i ter ia  do not  pÍay a
major  ro le in  predict ing f ina l  t ransplant  outcome as ref lected in  graf t  surv iva l .
More postoperat ive compl icat ions and a longer s tay in  the in tensive care were
encountered in case a less ideal  donor l iver  was used.  However.  the d i f ferences
did not  reach stat is t ica l  s igni f icance.
F rom the  chap te rs  5 ,  6 ,  and  8  we  may  conc lude  tha t  i n  ou r  s tudy  popu la t i ons
tradi t ional  se lect ion parameters p layed a very l imi ted par t  in  the u l t imate resul t
o f  l i ve r  t r ansp lan ta t i on .
S ince  c l i n i ca l  dono r  pa rame te rs  d id  no t  p red i c t  t r ansp lan t  ou tcome,  we  s tud ied
whether  funct ional  tests on iso lated hepatocytes may have c l in ica l  va lue.  This
approach was made possib le because of  the longer preservat ion t imes a l lowed
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by UW-solut ion.  In  chapter  9,  hepatocytes were iso lated f rom large b iopsies or  -
in  case of  par t ia l  t ransplantat ion-  f rom the not- t ransplanted l iver  par t .  Hepatocy-
tes could be iso lated successÍu l ly  f rom l ivers obta ined Í rom young chi ldren as
wel l  as f rom donors up to 64 years o ld,  a l though the y ie ld var ied great ly .  The
du ra t i on  o f  l i ve r  p rese rva t i on  i n  UW d id  no t  s i gn i f i can t l y  i n f l uence  ce l l  y i e l d ,
v iabi l i ty  and cel lu lar  ATP. The rate constants of  taurochol ic  ac id t ransport .
T rypan  b lue  exc lus ion  du r i ng  up take  expe r imen ts ,  morpho log i ca l  i n teg r i t y  and
ATP content  were used for  compar ison of  the qual i ty  of  the hepatocytes
isolated f rom accepted or  f rom discarded l ivers.  No s igni f icant  d i f ferences in  the
above ment ioned qual i ty  parameters were observed between hepatocytes iso la-
ted  f rom the  d i f f e ren t  ( sub )g roups .  The  l ack  o f  d i f f e rences  i n  ce l l  qua l i t y
between groups of  accepted and d iscarded l ivers may imply that  the measured
pa Íame te rs  we re  no t  sens i t i ve  enough  to  p red i c t  l i ve r  qua l i t y .  On  the  o the r
hand ,  i t  may  a l so  l ead  to  t he  conc lus ion  tha t  aga in  un jus t  d i sca rd  o f  po ten t i a l l y
v i ab le  l i ve rs  has  occu r red .  Con f i rma t i on  o f  t ha t  hypo thes i s  w i l l  need  a  g roup  o Í
l iver  t ransplants showing a bad l iver  funct ion af ter  t ransplantat ion.  For tunate ly ,
such l ivers were not  present  in  the ser ies.
In chapter  1O at tempts were made to iso late the hepatocytes f rom (smal l )
needle b iopsies,  s ince these b iopsies wi l l  be pract ica l ly  possib le i Í  i t  ever  would
come to an in t roduct ion in to c l in ica l  pract ice.  Whereas iso lat ion f rom large
pieces oÍ  l iver  t issue was qui te successÍu l ,  iso lat ion most ly  fa i led in  case of
need le  b iops ies .  The  ma in  reason  fo r  t h i s  l ack  o f  success  i s  as  ye t  an  en igma ,
wh ich  i n  i t se l f  hampers  a  f u r t he r  i n t roduc t i on  a t  t h i s  s tage .
Conclus ion
The  ques t i on  f o r  o rgan  dona t i on  i s  a  de l i ca te  one .  A  g r i ev ing  and  unce r ta in
fam i l y  i s  app roached  a t  a  t ime  the i r  hopes  a re  a imed  a t  t he  su rv i va l  o f  t he i r
beloved.  Specia l  sk i l ls  are requi red to present  the quest ion to the next-of -k in
unde r  t hese  c i r cums tances .
In  l a rge  hosp i t a l s  w i t h  t r auma  Íac i l i t i es  and  a  t r ansp lan t  coo rd ina to r  i n  t he
vic in i ty ,  doctors and nurses adequate ly  recognize potent ia l  -bra in-dead- organ
dono rs .  Howeve r ,  cons ide rab le  improvemen t  i s  poss ib le  i n  t he  recogn i t i on  o f
' non -hea r t -bea t i ng '  dono rs .
There is  l i t t le  ground for  a s t r ic t  se lect ion of  l iver  donors on the basis  of
t r ad i t i ona l l y  app l i ed  c l i n i ca l  pa rame te rs .  Such  a  po l i cy  w i l l  unnecessa r i l y  l im i t  t he
dono r  poo l ,  wh i l e  app l y i ng  l ess  res t r i c t i ve  c r i t e r i a  may  no t  cause  l ess  g ra Í t
su rv i va l .  Labo ra to ry  da ta  shou ld  be  used  on  i nd i ca t i on  on l y ,  no t  on  a  sc reen ing
bas i s .  Tha t  i s ,  i f  t he  anamnes i s  g i ves  reason  to  be l i eve  tha t  d i seases  o r  t r auma
of  the l iver  ex is t ,  speci f ic  l iver  funct ion tests should be requested.
Unfor tunate ly ,  our  s tudy provided no new cr i ter ia  to replace or  supplement  the
o ld  ones .  I n  t h i s  respec t ,  i t  shou ld  be  rea l i zed  tha t  t he  l i ve r  i s  a  ve ry  comp lex
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ous ls  l ike the search for  the 'ph i losopher 's  s tone'  that  was thought  to be able
to  t u rn  l ead  i n to  go ld .  Mos t  l i ke l y ,  a  comb ina t i on  o f  t es t s  w i l l  p rov ide  an  answer
which l iver  can be t ransplanted and which not .
Recommendat ions
In chapter  2 we gave some recommendat ions how to improve the donat ion
request .  Here we would l ike to add a few comments.  F i rs t ,  i t  should be pointed
out  that  the 'opt ing-out '  systemt for  organ donat ion can avoid the problems
encountered in our  s tudy to a large extend:  the fami ly  is  not  confronted wi th a
decis ion they have to make,  but  wi th a decis ion a l ready made by the deceased.
Al though that  decis ion may be as hard for  them to be confronted wi th,  i t
probably can save them the uncer ta inty  of  whether  or  not  they made the cor-
rec t  dec i s i on .  l n  case  the 'op t i ng - i n ' sys tem i s  chosen  i n  a  coun t r y ,  i t  i s  neces -
sary to t ra in doctors and nurses,  in  order  to overcome thei r  d i f Í idence and to
avo id  d i sp leasu re  i n  t he  dono r ' s  f am i l y .  I n  t h i s  respec t ,  t he  Eu ro t ransp lan t
i n i t i a t i ve  Eu ro t ransp lan t  Dono r  Hosp i t a l  Educa t i on  P rog ram (EDHEP) ,  o r  s im i l a r
i n i t i a t i ves ,  shou ld  be  suppo r ted  s t rong l y .  I n  t h i s  p rog ram nu rses  and  spec ia l i s t s
(on  a  vo lun ta ry  bas i s )  r ece i ve  a  t r a i n ing  i n  b reak ing  bad  news ,  i n  how the
donat ion request  should f i t  in  th is  process,  and in how to prov ide af tercare to
the re lat ives.  Preferably,  such in i t ia t ives should be an obl igatory par t  of  the
tra in ing of  fu ture doctors and specia l is ts .
The resul ts  in  chapter  3 open the possib i l i ty  that  past  donor est imates are too
opt imist ic  nowadays.  In  1984,  Jonkman and Ploeg est imated a potent ia l  o f  7OO
donors  annua l l y  f o r  The  Ne the r l ands  [7 ] .  Howeve r ,  i n  t he  l as t  5  yea rs ,  t he
number of  donors repor ted to the Dutch Transplant  Coordinators was rather
stable at  about  350 donors a yeat .  A possib le explanat ion for  the d i f ference
may  be  tha t  s i nce  the  pub l i ca t i on  o f  Jonkman  and  P loeg ,  a  g radua l  dec l i ne  o f
the number of  t raf f ic  acc idents in  The Nether lands has occurred:  in  1982.  171O
traf f ic  acc ident  deaths were regis tered.  In  1992,  th is  number l rad Ía l len to 1285
(Cen t raa l  Bu reau  voo r  de  S ta t i s t i ek ,  pe rsona l  commun ica t i on ) .  I n  compar i son ,  i n
Be lg ium in  t he  same yea r ,  dea th  t o l l  o f  modern  t ra f f i c  was  1671 .  Thus ,  pa r t  o f
the d iscrepancy between countr ies l ike the Nether lands and Belg ium in the
number  o f  o rgans  ha rves ted  (e .9 . ,  dono r  k i dneys :  NL :  29 .7  lm i l l i on  popu la t i on ;
8 . ' 35 .1 /m i l l i on  popu la t i on )  shou ld  p robab l y  be  a t t r i bu red  to  t h i s  d i f f e rence  i n
''Opting-out' refers to a donation system in which it is assumed that the individual
consents to remove his/her organs after death, unless explicitly stated otherwise.
As a result the relatives do not have to decide about a donation request. In Europe,
the system applies in e.g. Austria and Belgium. The opposite is the 'opting-in'
sYstem, in which -most times- the relatives of the deceased give consent to remove
the organs, at the tíme of death. ln this situation the next-of-kin must make a
decision in line with the supposed will of the deceased. This system is used in most
of the European countries.
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l e tha l  t r auma ta  i n  bo th  coun t r i es .  Th i s  d i sc repancy  canno t  be  a t t r i bu ted  to  t he
d i Í f e rence  i n  t he  dona t i on  sys tem a lone .  Consequen t l y ,  p resen ta t i on  o f  s ta t i s t i cs
on  o rgan  y ie ld  pe r  coun t r y ,  wou ld  be  more  read i l y  exp lana t i ve  i Í  t hey  i nc luded
the  va r i a t i on  i n  t he  number  o Í  t r auma  dea ths .  Fo r  i ns tance ,  exp ress ing  the
number  o f  ava i l ab le  k i dneys  as  number /m i l l i on  popu la t i on / t housand  t ra f  f  i c
acc iden ts  y i e l ds  a  number  o Í  23 .1  f o r  t he  Ne the r l ands  and  21  .O  fo r  Be lg ium.
The  c l i n i ca l  s tud ies  on  the  e f Í ec t s  o f  dono r  pa Íame te rs  on  t ransp lan t  ou tcome in
th i s  t hes i s ,  showed  tha t  re la t i ons  be tween  dono r  qua l i t y  and  t ransp lan t  ou tcome
are  d i f f i cu l t  t o  Í i nd  i n  a  c l i n i ca l  se t t i ng .  The  ma in  p rob lem i s  t ha t  a  con t ro l l ed
expe r imen ta l  des ign  i s  no t  poss ib le .  The  ' i dea l '  s tudy  des ign  wou ld  be  to  t r ans -
p lan t  a l l  l i ve rs  o f f e red  and  j us t  l ook  a t  t he  resu l t s .  F ro rn  an  e th i ca l  po in t  o f  v i ew
th i s  app roach  i s  ques t i onab le .  Consequen t l y ,  i n  c l i n i ca l  s tud ies .  seve ra l  p i t f a l l s
may have thei r  ef fects on the resul ts .
F i r s t ,  a l l oca t i on  b ias  shou ld  be  avo ided .  So  fa r ,  s tud ies  pub l i shed  a re  pe r fo rmed
on  t ransp lan ted  l i ve rs .  Consequen t l y ,  a  ra the r  homogeneous  s tudy  popu la t i on  i s
s tud ied .  l t  i s  no t  i nves t i ga ted  i f  t he  l i ve rs  d i sca rded  on  the  bas i s  o f  t he  used
c r i t e r i a  i ndeed  wou ld  no t  have  func { i oned .  Because  o f  t he  e th i ca l  l im i t a t i ons ,
w i th in  t he  con tex t  o f  c l i n i ca l  s tud ies  t he re  i s  no  c lea r  way  to  app roach  the
p rob lem o f  a l l oca t i on  b ias .  The  on l y  poss ib i l i t y  l e f t  t o  a  cen te Í  i s  t o  reg i s te r
pos t - t r ansp lan t  f unc t i on  o f  l i ve rs  d i sca rded  by  t hem bu t  accep ted  by  ano the r
cen te r .  Ano the r  so lu t i on  t o  avo id  a l l oca t i on  b ias  i s  t o  pe r fo rm an ima l  expe r i -
men ts .  On l y  t hese  t ypes  o Í  expe r imen ts  a l l ow  an  con t ro l l ed  expe r imen ta l  des ign
to  s tudy  the  i n f l uence  o f  d i f Í e ren t  f ac to rs  i n  t he  dono r  on  l i ve r  t r ansp lan t
ou tcome.
Second ,  t he  i n t roduc t i on  o f  UW has  changed  l i ve r  t r ansp lan ta t i on  p ro found l y .
EC-  and  UW-p rese rved  g ra f t s  a re  no t  comparab le ,  and  shou ld  i n  t he  Í u tu re  be
ana l yzed  sepe ra te l y .  F ina l l y ,  t he  cond i t i on  o f  t he  rec ip ien ts  va r i es  g rea t l y .  S ince
th i s  cond i t i on  a l so  i n f i uences  f i na l  t r ansp lan t  ou tcome,  a  sou rce  o f  b i as  i s
p resen t  and  shou ld  a l so  be  co r rec ted  fo r  i n  f u tu re  s tud ies .  Ma tch ing  may
p rov ide  such  a  so lu t i on .
A  sea rch  fo r  o the r  c r i t e r i a ,  t ha t  can  be  used  i n  c l i n i ca l  p rac t i ce ,  shou ld  be
s ta r ted ,  because  t rad i t i ona l  se lec t i on  pa rame te rs  we re  no t  i nd i ca t i ve  f o r  l i ve r
v iab i l i t y .  The  c r i t e r i a  t o  be  l ooked  fo r  shou ld  be  an  i nd i ca t i on  o f  l i ve r  v i ab i l i t y :
t he  ab i l i t y  t o  res to re  no rma l  f unc t i on  and  ove rcoming  the  damage  resu l t i ng  f r om
harves t i ng  and  p rese rva t i on  [ 5 ] .  Fo r  t he  l i ve r  t h i s  may  be  more  comp l i ca ted  than
o the r  o rgans  because  o f  t he  comp lex  t asks  t he  l i ve r  has  to  pe r fo rm in  ma in ta i -
n ing  body  homeos tas i s .
To  us  t he  f ron t i e r  t ha t  sepa ra tes  l i f e  and  dea th  i s  a  ve ry  de f i n i t e  one .  Howeve r ,
on  a  ce l l u l a r  and  subce l l u l a r  l eve l  t he re  i s  no t  a  d i s t i nc t  caesu ra ,  bu t  a  g radua l
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a less favourable star t ing posi t ion of  the l iver .  The quest ion is  where and when
the point  of  no return is  reached.  Research should a im at  get t ing ins ight  in  the
factors that  determine that  point  of  no return.  In  the past ,  th is  k ind of  research
has concentrated on preservat ion of  the organ.  However,  i t  may be wise to
extend th is  research to the donor.  For  example,  nutr i t ional  s tatus of  a l iver
appears to be very important  as Boudjema et  a l .  have found in the rabbi t  and
the  p ig  [ 2 ] .  L i ve rs  o f  f as ted  an ima ls  we re  more 'PNF-p rone 'as  l i ve rs  f r om fed
animals.  This should be at t r ibuted to a deplet ion of  l iver  g lycogen stores.  Via a
breakdown to g lucose,  subsequent ly  to pyruvate v ia the Embden-Meyerhof  g ly-
coly t ic  pathway,  and f ina l ly  a fur ther  breakdown in the Krebs-cycle,  g lycogen is
an important  source for  the generat ion of  ATP. Deplet ion of  g lycogen therefore
depr ives the l iver  of  ATP in the in i t ia l  post t ransplant  per iod.  Other  important
mechanisms to concentrate on are membrane integr i ty  (which in  i tse l Í  depends
on  the  p resence  o f  h i gh  ene rgy  phospha tes ) ,  Ca* * -homeos tas i s ,  and  the  e f f ec t
of  ac idosis .  A possib le ro le of  radicals  (oxygen f ree radicals ,  n i t r ic  ox ide)  should
a l so  be  cons ide red .  F ina l l y ,  i n  case  o f  t he  l i ve r ,  one  shou ld  t ake  the  exoc r i ne
func t i on  o Í  t he  l i ve r ,  i . e .  t he  exc re t i on  o f  b i l e ,  i n to  accoun t .
New technologies may provide important  in format ion here.  F i rs t ,  magnet ic  reso-
nance spectroscopy (MRS).  The technique is  based on the responses of  protons
in a st rong magnet ic  f ie ld to the ef fect  of  a br ie f  radiof requency pulse.  To
expla in a l l  deta i ls  of  the technique is  beyond the scope of  th is  thesis .  l t  suf f ices
to say that  th is  or ig inal ly  chemical  technique a l lows the assessment  of  concen-
t rat ions of  metabol i tes in  v ivo.  ln  the past  years,  several  s tudies have been
publ ished using MRS as a tool  to  assess the amount  of  d i f ferent  metabol i tes in
an  o rgan  to  be  t ransp lan ted ,  espec ia l l y  ATP,  NADP,  e t c  [ 3 ,4 ,6 ,8 ,11 ] .  F i r s t
resul ts  look promis ing,  but  i t  has to be real ized that  progress is  s low because of
the re lat ive ly  low resolut ion,  and of  the re lat ive insensi t iv i ty  of  the system [9] .
Posi t ron emiss ion tomography (PET) may be another  -and complementary-  tool .
This  technique a l lows to quant i ta te metabol ic  processes in  v ivo.  Al though theÍe
are physical  l imi tat ions to the resolut ion a lso (but  current ly  far  bet ter  than in
MRS),  the technique is  very sensi t ive.  The technique is  based on the in t ro-
duct ion of  posi t ron-emit t ing isotopes in to substances that  par t ic ipate in  normal
metabol ism. So,  PET v isual izes the dynamics of  metabol ism. For  instance,
temporary ischemia causes a decrease in RNA and prote in synthesis .  However,
when b lood f low is  reestabl ished before the point  of  no return is  reached,  there
is  fu l l  recovery of  these processes [1] .  Wi th PET, the prote in synthesis  can be
visual ized and -wi th the appropr iate mathemet ica l  model  avai lable-  a lso be
quant i f ied,  us ing 11C- label led amino acids.  Therefore,  the ef fects of  d i f ferent
donor parameters or  the ef fects of  d i f ferent  preservat ion ef fects on prote ln
synthesis  can be studied,  whi le  PET's non- invasive character  a lso permi ts  the
assessmen t  o f  f i na l  t r ansp lan t  ou tcome,  i . e .  su rv i va l  o f  t he  g ra f t .  S im i l a r l y ,  11C-
thymidine can be used to assess regenerat ion capaci ty  of  the l iver  [1O] .
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Since PET is  rather  labor ious,  MRS may be more feasib le in  the c l in ica l  s i tuat ion.
MRS may provide an extra point  of  decis ion whether  or  not  to  t ransplant  the
organ.  PET in i ts  turn has a unique possib i l i ty  to  s tudy the dynamics of  l iver
metabol ism in animal  exper iments.  The technique a l lows to s tudy the regenerat i -
on  o f  l i ve r  Í unc t i on  i n  t ime  i n  t he  same an ima l .  F ina l l y ,  t he  t echn igue  may  be
wor thw i l e  i n ' r esusc i t a t i on ' s tud ies ,  i . e .  s tud ies  i n  wh i ch  i t  i s  t r i ed  t o  improve
the condi t ion of  the donor l iver  beÍore i t  is  actual ly  t ransplanted.
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